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-g- ^l^]7l^^# ^7H^ *r SHr, ^ g7>*fl 2fl2:# 

5. 2a 

^ «7]-^ 
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fti: -S-^V^l ^ n {Carbon molecular sieve and preparation method 
thereof} 

£ lAfe ^ ^}*\)o\) 4^- ^hfc ^Hl^ XRD sflU 0 ! 1 ^. 

£ 1B^ ^ ^Al^ofl rcfs ^± ^ 4f^h-%^- ^^l*}. 

5. 2A^ t^f ^ XRD 

<5> a. i^o. w.^^] ( mo iecular sieve) 3H^, ^M]*>7ll^ Q± 

3] (carbon molecular sieve) ^tb ^M^f. 3&th ^tr 

<6> £*r^l (molecular sieve) 2}^ -g-^^ ^dlAKfct^r ^] 
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<7> ^*flfe, &°]^ #-g-^°l 353^4, ^tr H714 7]^-ol og^^_o 

3. 4^ *l^*Rr ^7l#-§-^S A>^Cf. 

<8> £4^, 7]^-3.7)3. ^1*H *3 £*}#afl 4^ 44^ 

HI, #*fl, #Pfl^l, %^4*r?fl ^-g-^ ^ &4. 

o> 4i £-4*11 (carbon molecular sieve) ^ t^I^I £-4*IM4. & 

i £r*Hm ^^4olH4 ^ ^ 7^0} «.^] # ^ofl ^ <go>^ 

^4 4«M3 ^ ^4 ^ ^o. 7WJ1 ^ ^ ^ 

4 ^nfl^], ^^1, ^H, ^^flfi ^4 cfoj:*). ^ O^. 

*r44, f^n^^tt 1£*ll*Rr o a v^^ o^. olBltr Sa<H^. 1^ 

-8r£^ 3:^ ^ tfdt ^<H1 4€ ^4eH £]44 7l^-H7l (poresize) 4 
(porosity) -8: <r 5Ui>-4, ^2 tr^7> Si 4. 

<H> 4^ -g"4« ^*Rr ti <H34 H 4€" 6\) 7 \ tfltKl^- ^fl^^ ^> 

2001-0001127J1 ^ ^-2002-008437231^ 7fl45]oi ^cf. o] oHH^, ^4^ 
(mesoporous) -ge}4 £-7Hl7 r ^ (template) ^.5. A]-g-£] 53 o_d} ; eJ-^^-^ 

4^2# 4€ ^ Aj. 7 ] ^-sflAl^o.^, a7] ^ 7l ^ 4 ^ 

fl-4^-§- ££r 4i £4*fl7 r ^€4. ^itr ^ £4*fl4 s^^, 

n H14^- (micropore) 4 f^4^- (mesopore) 4 4~§: 2,^7} 4*1^^ 
3 A}-g-5]fe ^44 £4-« Afll-711 *|7fl*H ^*r44= tr4. SEtr, ^4^4 44 

4^-4 4M- s^Kr 34 -g-4*r4 &4. 
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<12> <gS.^xl (Fuel Cell) SHHM*1* tflSfl^ ^ 5a fe nlsflsl 

i^§5*- £ ^SflS^} 7>^*>£.S ^*fl 7>^*r, 7>^-g- ^A}^^, ol^Al^-Hl > o} S 
71 71, -2-Al"§-#til, -f^l^-g-^Hl ¥^ #tfl-g. ^7>7l7l £-o)6fl ^ Tfl A>-&- 7^^Cf. 

PEMFC (polymer electrolyte membrane fuel cell), DMFC (direct methanol fuel cell), 
^± iEfe *H3-§r, #, 4hM ^715}-^-^ a]-o.o. S «-El ^7l# >^*fltflfe 

<L£-*\, *H-°-W7 r ^7 r ^g-Sj-fe n±.~7\ 5tU ZL Ayojofl 

^ °1£ ^H^-ol s-c^ci- ^.g. 5}-^, oJtEof^ 2,nfl7> § 

2]^*] &±.s± HV-g-^H ^7l# ^xj-tl-Tl) €^r. ^itr ^3 °Jli.;jl*HH^ #*ti£l 
f^ol Aj-^^cl-j) ^ ^ jutf . PEMFC^l ^oflfe Hl^^^ ^ #sflofl p t oj*} 

fe PtRu, sHi^^fe p t # ^ 7H1S A r -§-*>7li4 ai^^ ^ #*1H1 

$14. *r*l<& #^fl^ Hl-8-ol JfS-fr *r*l*Kr DMFCSl ^-foflfe 7V^ ^ 

*>7l ^SflA^ ^nfl^ Af-g^^g- ^Al^o>n> $.4. o] ^ ^ ^ ^ yj-^o} 

safe ^ A>.g.s>^ ^^14 ^-§-^1^ ^ ?]ji7\ ^ 

o]^o]7]jl 014. 
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<15> ^tg^ v]M]7]^-^o] ^ 7 >^ ^ €r^l« 

<16> £ al^]7l^#ol ^7>£]J1 ^Sfl-^^ol -fr^S)^ ^ ^HH- Tfl^ 

4. 

<17> M. ^ ^ 1-7} ^11- *fl-g-*V ^S^i^-g- 4f^fl# ^*Vc}-. 

<19> ^ ^6)]^ 7^1 ^>^, &± 7)1^# ^tV ^ll^^r, 

<20> ( a ) ^ (template).^. °l-g-£l^ ir^^HM^ ^A ^tA^} (mesoporous silica 

molecular sieved 71^1, (silica oligomer), SE^ 4 s 

'S^-frsWl-'?} ^r^n 1 *^ ^ ojj^^-Eflo^ ^^o] (carrier) «■ StsKr £^ 
■i-8- ^ (impregnation) ^71]; 

<21> (b) -8-71 ^ vflSj #71 ^^M* #7] ^gS] 71^- tflofl a o > 7 1 

<22> ( C ) #7] (b)^n #71 iflSl ^di^M f^ll- *i€:«fl*H ^ 

(carbonizing) ^t^]; ^ 
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<23> (d) #71 (c)^r^l ^ofl, #7l ^ * A}^7V ^Mt", ^B^KM" Aj^ojS. 

-g-siW^ ^ 51^ -B-^A^. ^b1*H Xl7l*Ur #7)11- s^t}. 

<24> *fll y o^2] *}-g-£r 4^ ^"4. ^^l^l-^^- 5E^Rr ^^#^1 ^e|7> 

ft^l il^Kr :nX]5L *0>1*Hr #xhh i^^l7> £o\ 

^7\^JL, #71 JlSflSl Ajs}?}- 4^^Xl7 r ^1471^^ #«r£4. # 



Si ^ Pl^7l^ E7lt 61^^ o.S. $14. 

<25> a. igJ^oflA^ f^7l^- (mesopore) °14 f-^ inm ifl*l 80nm <j) 37} # # 
7l^ nl^7l^ (micropore) ojef f-^' S)= i m o)^s] 3.7}% 7}^ 

<26> ol^j-ofl^^, 71^3 ^ o. 

<27> ^^O.S Af-g-E]^ ^<84^ ^£|7> ^-T^lJLA^, *\)Wr , ^j^^t ^ 

MCM-48 (Ia3d), 2. 4^ SBA-1 (Pn3m), SBA-16 (Im3m), 7]*o\ 

*>7ll Aj-^o.^. ^ KIT-1 iE^r MSU-1, #^7l^-ol n] 471*0. 

a <a*t€ ^ SBA-15 ^-ol ^ ojcf. 

<28> MCM-48^ Kim ^ XlAj^r *fl2: ^*><^ ^ $14 [Chem. Common., 

1998, 259]. SBA-l^r Kim^r Ryoo7 r XMtr XI a y o Vl ?Hl ^«1€ ^ 5£4 [Chem. 
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Mater., 1999, 11, 487]. SBA-15 ^ SBA-16-g- Kim^r Stucky7> *)H*r *f|2: ^ofl $\?>\ 
^u]^ ^ ojcf [Chem. Commun., 2000, 1159]. 
<29> ^^]fe, ofll- Eflse r < a:^-2-S.^2]?fl 0 lB 

(tetraalkylorthosilicate) 1- 7}^^-sfl^-^.^ ^ ^4. ^^l^o] s. 

^, TE0S (tetraethylorthosilicate) Q ^Aj-^^-on^. >£-§-^| ^ .0 ^H]7 r 

. ^5]7> if^fe #^5Lofl 45} 4^ ^^°j7>a7l# 7>^ ^ £U, ^S]7> ^ 
f^l^l *)]7l £-7HH n 3g^-o]^> H 7l^ sfl^Kr pl^]7l^o] ^^^r}. 

^1* ^ 0.5 nm vfl^l 5 nm3 ^^^7>>3.7l# ^fe ^^17} A>-g-^ 

*r flt*. °1 ^-f^fl, ^ 0.5 nm tfl^l ^ 5nm^ 37]* ^ 71^-2] £-§-o] ^7}^ 
^HIS ^ ^ Stm. &± €*r*M ^ lnm °l* r ^ ^71^8: ^7}X\ 

7)7] iflsJH^, -s s] 7f *%^<$x}3.7)±; Sf 1 nm <=>)^9l ^ 

4. 

<30> ^ 3Ltt ^ fe-t-B-Wl-^C]-. B^A}^^ 

2] ofl* 1"^, tK^l- (carbohydrates), SinH (monomer) ^-°] ^tf. 

<3i> i*3"fr * 4^#5L ^HS4. tf*r »H**i*r7llfe ±. 

tt, HLfe ^V-g-trq-. tflS^ol i^lfe, = 4* 

^SL^i, ^Sii, S]iL2.i, H^S^i 5tU^, o]s.o. ^-s. cri, 

^7> #B]SA]^ ^o]c]-. c^HKr, ^ 27fl5. o]s^^- ol^s.^ 

107fl5 o|i=Lo^)^ $^V}7)9\ i^fe, 7-^°) *V 
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°1^7]^ #1rfb 34, 2^ ol^-o.^. o]a^^^ ^Jol oju)-. ^ofl^, 

*>M**fl *3 ^BflsL 7 A£ ^S. °1^7> ^1, 0]^=^ ^fl^o] ofli- s. 

<33> it^^l-^SAi ^ ol^ S-^$] *\]3.*\$= *\%-m o M 

(furfuryl alcohol) 91^. 

^ £*J:*Rr ^Vcf. ^7] ?flsH^r, #, -B-71-g-nfl ^ o| 

£^ ^ofl^ AjeB^ ^ ojcf. H^S^lfe #7l -B-71-g-nll^ 

(alcohols) <a ^ t^^- a>^^7l]^, #7] ^^H-^^ife- *im## 

^ 5d4. ^n^^ ^r^^i-^s.^ w% ^ sa-a- ^ ^v-g- 

<35> ^-71 *V (acid) * cl ^ $14. ^ IhL^-i-^ ^ SLfe 

#^8: #^*Rr ^"71 a_V (acid) ^, ^# %^V, <3^, iRh 

(sulfonic acid), o|fo] Jfr^] o^o] ^ # -o,)^ ^ oi^_ 

«3<?i <feA-^ -^o] &4-. 
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<36> # 7 1 5U°H A T 2 "^^ f"^, £ ^3 ^*Kr *h ^ 

<37> ^e|7> u)J=L ^O.^ T»lAfl7]*S-i:^ ^7> JL^7> *H *M <^ 

#el? r f-^-g:, <« #71 ^dt^M 100 7l§A5.^H, 

ot 1 ^ 40 ^^=«. ^£<n ^ satf. 

<38> 7flel<H^l -f-^o] u)^- ^o.ig #71 ^*£o\) rfltb #71 #301 -g-o^l-Tfl o] 

^*1*1 ^ 5^U, M^r ^-2.^ #71 vflol Hj-^y- #^l#ol :a|.5L*>7fl ^ 

* ^ H^l (a) ^ (b) ^TflSl «>4 §^1- J^Ml ^7>Al^o> ^ 
S-^-ol - o^. ole-1*}- JL3l*H o^ll- 1-^, #71 ^ 
-StHM 100 71=^3.^, 300 ifl*l ^ 1000 f^^- t 

<39> #o| ujJjL ^-o.^ #51 ^7H1 *r-& ^#^#^^1 ^ S-cr #^1 

jLoq-71- ^ oljl, ui^ ^cl2l-£ #71 #^Jl4^t 3£3j-€ =r °lsl^ 

JIB^M #0^ #7l ^ri^i^l-^ 100 ^^f» 7l^°.^<!rM, ! 

^*1 ^ 30 ^ 

<40> ^ll^^^ (a)^^l^, ^sl7V (silica oligomer), ^ iE^r ^€ *r 

%^ ^#-frS^#<?l b}-^^^ ^ ^^l#Bfl^l 7flsH (carrier) # i#sfe 
M:, #71 ^ ^, #5171- ^T.}^ 7l^ofl %°]^. ig^-s}^ « C V 

^ ^^)Ho] ^ ^ oJd- *)1» #1^, ^*1 #71 -£^#4 #71 

* ^tfAS^fl, #7] #^#4 #71 ^#-g- ^Ol Oie-Ol^ ^ olcl-. 
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<4i> *flP&^ (b)^^l^, ^-71 ^*)} ^7} ^# ^dt^M 

^ 71^ vflofl ^*fl* 

1*1 5H °1^<H^ *r 9X^. £5L7} M^r *M*M1 

H> ^sH, #7l ^#ol ^-7] I^B^Rr £-5^, <« 

ot 50 Lflx] 250 °C ^£3. ^ ^ &tq.. 5E^, -SM l^ej^ m^^Ji ^ 2^V<i^el 
51 2 #7flS. ol^H^ ^£ <^11- 1-^, l*}-^^ 50 ^ 150 f£ 

ofl^ ^sI-jl, ^ 150 tfl^j ot 250 = C o^ ^. £ <H1^ ^ o]e^ 

<42> afll^S] (c)^Tll^ ^71 7}^ vfl<*fl 9X$r 

l-g-aflSH W (carbonizing) S}^ ^Mi}. aJ- 7 ] ofl^. s.^, 

^^P-#^ vfli5>ji 54^ ^7l ^^g-, 400 tfl*l 1400 °C^] 

^B^Kr Wl^€-^7l^ ^1^-^71, £&&$]7] ^ 1^ 7>^-g-^ 7] 

^/iE^r *r (acid) ^ ^ iE^r ^-*fl ^ 5ltr ^)^7> ol^^lcf. 
<43> ^lHj-^o^ (d)ii-Tfl^, aj-7] ^^j. ^e)?} i^^m, -ysl^Khfr ^i^^^s -g- 

*r -g-^^-S ^Bl*H, afl^Sj-fe ^lolcf. ^Sl7>^ Ai^^o. S -§-*]] A] 

M^-g-g- ^>^-g-«fl ^1 7>-g-Aj O] fl-Aj-cgol #A> ( HF ) JZ). 
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2b§-*H %*\$7] 4}£ SiF 4 » ^#*Rr %SLS. <£^7% ^4. A>.g-^ 

lAS^, 7)^- iflofl sfl^ olol ^ ^-7H1# -g-SM ^ $j7fl ^Cf. ^ 

i £-7} 31 iflofl wV^olo] ^^^7} , ej^ -g-7Hl^ ^1^171^ 

<44> ^ll^^ofl o}o^, (c)^^l (a)^r^l ^ (b)^^ll- 151 °1# ^ lal^-^o.^ 

<45> o^H^r, ^7V^11- *11^}7) ^ *fl2«<H^ 

<46> -g- ^oflA4 afl-g-SKr, E^-A. ^.7H1# X\)^f>}7) ^tb ^12^^-, 

<47> (aa) tHr^ f^7l^- (mesopore) ^ ^1 ^7l^--8r ^^Hr ^71^- 

(micropore) ^^sj-^l (odered) Ir^tr^J ^^7} ^r*r*ll (mesoporous silica 

molecular sieve) 91 ^r^§ (template) ^ nl^l^ofl , 

(carrier) # ifr^r^ ^ll^^"## ^ (impregnation) ^31; 
<49> (bb) #7l ^<>1 ^]^7l^ #7} ^^^-g- , #71 ^*1 Pl^fl 

71^ #71 ^^#^21 f^*fl£. ^#*>^ ^711; 
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<so ( CC ) <#7] ^*§s) ^7)^] 7 ^?)?} (silica oligomer), ^ SEfe # 

fr€ <r S£^r ^^sj-^l-o] El-^^#^ * ^^l^Efl5l 7fl^o] (carrier) # i^- 
*rfe ^l2^tr## ^ (impregnation) ^ #711 ; 

<51> (dd) ^7} f^7^ ^ ^*H, 

7}^- ^-71 ^*fl» *§^*Hr £31; 

<52> ( ee ) #71 ^ vfl^ Hl-i^^l-^ ^Wll- t^fl^H W (carbonizing) *l7l 

<53> (ff) ^7} ^ * ^^J. ^^ 1#> ^^^n>^- -g-^flAl^ ^ 

-g-^AiiL ^e^^>^ *fl7i*Rr i^-trrf. 
<54> ^2^^ s-^, ^l^i cf^^l f^7l^ (mesopore) 4 # 7 1 ^^7l^ 

^I*Rr cf^^ *Hl7l^ (micropore) * 5Hr, ^S5r^ (odered) ^^-^ & 

7lM *K^l£r ^trl-^ ^th^Rr 3J°H=K ^, *Hl7l^>fl ^# 

-M&)7> 5.^*1 ?1*1 ^^^1 ^^71^1 ^U^l^r ^^"1- 

<55> ^12^°^ 1^ -S^Itt, ^ ^-7] ^^^^ 
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^ <r 91^ 35=3 -M^Ml ^rf. ^^^^ ^s]7> ^^17> 

^Tj-ir 3L^tr ^7>€ ^Ml £t}. 

<56> ^l2«o v ^^l aI 0 ^, #7) ^^7]^- (mesopore) ^ #7l ^7]^-g- 

^^Rr t=Ht3 *H]7l^ (micropore) # t^S^ (ordered) f^i=f^ 

£-*r*fl (mesoporous silica molecular sieve) °M , ^afl^Sl °ll^i^ SBA-15, SBA-16 

<57> ^l2^^-# ^^7]- ^^^^3.71^, d\m ^= 0.5 nm ^ 

5 nm ^S.<£ ^ 5^. °1 ^ofl, ov 0 5 ^ ^ ov 5nm o] 37]* 3fe 7l^ -g-^o] 

lnm <^1^ *1^7l^§- ^ ^7>a1t|71 ^3H*r, i^^l^ ^^H^ 

^ 1 nm cl^- «>#^*>^f. 

<58> *fll£^-# ^ ^112^1- fh^^#^ ^ ?flel^^ 3MH ii^tr 3^ ^ 

<59> ^ll^tr^ ^ *fl2^#£r (acid) -i- el ^ 544. ^ (acid) <» 

1-^, ^^V, ^*V, O^O] ^ Ol^O] ^ # AjBP^ + oi 

<60> ^-71 *fll^«-oi| 5a<^1 Z}- ^8=£r, 1^33 ^ofl -¥-^*Hr tr, 

-ir^l Sr^£)*l S^r^f. #7l *Hl£^# ^3 ^ ^^£"3 4^-4 
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<6i> ^1^1- f^2] n?)o]2) ^°1 ^ cfl*}- Aj- 7 j ^- 

^°1 -§-°]*>^l =r 5^U, M^- ^"71 ^ tfl^l Ur^^r ^1- 

o] ^SLZM ^ ziofl rc^ ^ * ^ ^7fl£] w}^- sf^VTfl # 

7VA]^o> ^ ^TlS^-o] ^ $14. °1^ JIB^H Wfr. 

# *Hl^# ^2] ^"71 100 f^Jfl- 7l$o.S.5>^ ( ^ 300 ifl*l 

iooo ^£<a ^ sm. 

100 ^^1- 7]^SL3.*}ol y ^ 1 ifl*] 30 ^51 H ^ ^4. 

<63> 4>7l ^12^^-1-011 Z]- ^M^-g-cq ^o. ; 3.3 6f| "-tH^ *h 

^Pt^l $33*1 &^4. #7] *fl2^-§- ^2} T^-g^ 

<64> *fl2^# ^21 ^Sl7|- ^^1 M-T" *Hl7l^~g-§;<2l ^7} Jl^- 

7> nlDlsfl^ ^ $131, ^ ^<L^ *)l2:£ ^ ^-7^1 ^ 7 > ^ ^ 91^. °) Si $ 

Jl^^H ^Sl7f ^^121 ^g., oil* ^2^# ^ #7} 

^ 100 7l^o.S.^, 5t i vflxl 9t 40 ^£0J ^ ol^. 

<65> ^112^^-1- ^2} ?11 el ^^1 ^ #7l ^^ofl cHtl ^#2} 

°1 ^*}7\) ^ Zl^fl ^ ^ ^7^1 21 W}^ 4^^711 # 

7>Al^o> ^TlS-g-o] ^ olcf. o]Etffc JL2\f>}ol 7flelol2l o| 
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* 1-^, 42^% ^ #71 ^i^M 100 7l^o.3.*H, 9f 300 vfl^l 

1000 *r fl^K 

<66> *l]2^# #0] ^ ^7H1 <4-& Ih^^H^ ^ 

100 #^1- 7l^o.s.*H, l 30 ^ 

<67> ^2^^ (aa)^^l^, ^ll^tJ-i-i: ^7) ^<83 ^1^7)^1 ^SHr 3Mt)-. ^g- 

7] ^r*J# £^«H ^]l^tM-4 ^"71 ^#A]^0.^, 2-^|^Aj-ofl *fll 

^"71 PH7l^ ^€ ^ 5a^. ^"71 nlAfl7l*cfl 

a} A^ o. S ^^S.^ ij^A^, Aj-7] ^^3Zj- ^lJtt^l ^» # 

7] ^1^71^-^ -f-^ofl ^ ^JO] B^ 2 !^. ^H<y <ifl 

» ^ EV^Aj^--^^ ^12€^# ^ 100 ^ 

7l^o.S.^, <* 10 ifl*l ^ 50 t <r xl^. 

<68> (bb^T^, ^11- *Hl^#°l Aj- 7 j -^-g- ot 50 ^ ot 250 

^SL^ <i^^^-o.^ ^ olrf. AT-7] <I^5^, (bb-1) *l]l^#°l #3 3 

^-7] 50 150 ^toflA^ l^l^el^ #31; ^ ( bb - 2 ) Aj-7] 

150 tfl^l 250 M ^.£°1H 2*}<1^2l*Hir ^ 544 

<69> (dd)^]^, 1-^, ^l2^^-l-ol Aj-7] 50 Ml^l 250 M ^r£^l 

^ I^Blf-^S.^ ^ &t]-. Aj-7] (dd)^^l^, (dd-1) ^12^1-01 Aj- 7 ) 
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^8* 50 150 f£ojAi l^^Bl^ #7)1; ^ (dd-2) #7] ^*%% 150 ifl 
*| 250 °C^1 ^r£l^ 2^Vi^^*Vfe- #311- if"* *r 5&4. 
<70> (ee)#7llfe, <» ^*fl« ^i4^- flfe #7l ^3*. 400 

vfl^l 1400 °C3] al^Shgr^HH I^SHr #7)1«- ^ &4. #7l fll^g-fl 

7l^, <» ^^71, ^i^7l £ l:#^7>^^7l A}^ ^ Sa4. 

<71> (ff)^Tjl^ ^^7R># ^EM^O.S -g-sfl*Rr <« #^-§-^ HLtt 

^#2]-4Bf-^-§-^ STO ^ &4. 

<72> a)12^^, (ee)^l 3H, (cc)^-^l ^ (dd)^^l* IS) o]^ bj ^aJiLS. 

^ $14. 

<73> *i|2U-HH 714 ^l-¥- *U y o Vl fHH €^t!r vfl-g-o] ^j-g-^cf. 

< 74 > £ ^ofl/^fi] nl^]7l^- ^o]4 80 nm °1*}£| 71^-S} ^6fl^ l nm 

* °l-§-*H 4^ £4*11^, 4^ ^^71^-4 tq-^sl ^^71** 

80nm °l-s}2\ 7)^v\^ 1.0 cm 3 /g °l A o Vo ]^I, *W7]& 9= 35% 

°1^14. 

<75> c^o], £ *)12«<H^, t\^$) f^^-g-^ ^"71 ^^^^ AiS ^ 

44^ njAfl^-g-i- 3E#*Kr 4^ &7>^1- ^^4. ^4^^: 4 

^ ^-§-4^r 3^ ^fe4. nl^l^-g-o.s ig-^. ^A}^ iflJf 
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5. ^4 ^ 4<#t!- -8-m ^ sa^. 

^#4. <&3.&*}-%- 5fe #^^54 Aj- 7 ) 7l^ofl fl*l*Hr 

#"1)^r& 4 s 91^. ^3 £5.3*1-8- #°fl^r #7l *ofl^S^i -& 

M *fl^*Rr &± ^"71 #1^, <*« ElB}^- (Ti), «>14 

# (V), iEL# (Cr), (Mn), € (Fe), iS^H (Co), M€ (Ni). ^ (Cu), o}<3 

' (Zn), IH^Itt (AO, -M- -ffl (Mo), mm (Se), ^ (Sn), (Pt), 

(Ru), (Pd), (W), °1b]# (Ir), (Os), (Rh), iJiLg- (Nb) , 

4t# (Ta), (Pb), Hl^r oll-fi] £^-<a] ^ 5^4. <3S#*l-g- #^1- *fl 

°fl ^Hl*l ^*13<>1 Stl^S., ^HH^ ^M]t}7]} €^*1 8*^4. 

9liL*l*l, £3-31*1, ^ sfl-g-m ^ °1^# ^ 

% *\}2i #33*1 S*^, T^*! £-*Hl ^Afl*| ^13^ 
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<79> ol^oflA-]^ ^ AH* **><^ ^3 7) #2} c ^ ^tg W . ZL 

34 £ A\^o] ^7)S\ -a^HS fc^fe 3£r 

<80> <^Alc^l 1 *lllw o 1-^> 

<8i> 0.94 ^HSJLdi, 3.75 gS\ ol^-fHr, 0.11 g2] 97^% 

*H -§-°-3 A# *flS*}SS4. 0.63 g^ TEOS, 0.63 g£] 10- 3 M <£^-g-^ 0.21 g 

<82> -g-OB A £j. Qojl B o] £^-§-^ 1.0 g<^ ^ *jBj^ SBA-15^1' f-^j^^ °l-§-*M # 

<83> o]^7)) <g£. ^-^i^ SBA-151- 100 °C°1H 6Al# ^SiX\^)ji t t\X\ 160 TC^IM 

6Al^> ^-<£ I^Bltl SBA-15°fl 4*1 -g-ofl a4 B» *fl2:«H 

^ ^ ^ #S ^E] **V*H 3 dl4^4. ojufl, -g-ofl AS q. _g.ofl B oj 

^ <d*H «1*H 60%^ ^j-diiAl^^. 
<84> oj^] SBA-151: 900 ^i-g-^7l *HH 2*}# I^^t}. 

<85> o]%t$ <*£r SBA-151- HF-H 2 0-EtOH ^ -g-^ (10^^% HP, 10f^% H 2 0 , 80f^% 

EtOHHl ^JL Aj-^-oflA-] 2A]# JUalAl^cf. 57a]- ^ o)*} ^^3. 5 *H1 

*}*fl 100°C°lH 12*1 # ?i3:Al^Cf. 
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<86> o^Tfl ^}6\] 12] ^ 6|| cfl^- XRD 2fl^* S. 1A<*11 M-Ej-lfl& , ^ 

<87> [5. 1] 





(m2/g) 


(< 80nm) 
(cm 3 /g) 


(l~80nm) 
(cm 3 /g) 


(< lnm) 
(cm 3 /g) 




(CMK-3) 


1480 


1.44 


0.99 


0.45 


0.31 


^Al<4| l 


1950 


1.67 


1.05 


0.62 


0.37 




32% 


16% 


6% 


38% 


20% 



<88> s. ^7fl^-^^iL ^-2002-008437231^ 7l?M ft^ ^V^I^l CMK-3°fl tfl^b 7] 

^1- ^€4* ^7l*>^rf. CMK-3^, ^HSiif , 

^11^1^ SBA-15S *>-g-SM ^>^o]cf. ZIE^u}, <#7] 71] 

^£ ^37> °l-g-*|-al 5U*1 #7l nH^-ofl, CMK-3^1 ^flSoll SM^S. Ajs]^ 

<89> 5. Hfe, A ^ ^Hl^l, i^^- 80nm 3.7}m ^ S.€r 7} ^-2] ^ 

» #3l7l^M, 1 ^ 80 nm ^ 3711- $fe f^l^ JM , 1 nmo] H 

711- Ul^l 71^-^1 * ^^171^^-3X1 Pl^l7l^5X)7> *}*1 

<90> ^aHI icq ej-^ ^-7>^H1 $Z<>H, CMK-3<^1 H^H, S^^^ ^ 32% ^7>S}£ o.^ 

, ^171^5]^ of 16% ^ 7 >^5a^. #^7l^Sl^ ^ 6% ^ 7 ^o|6.^ f u}^^- 
^MSr 38% f7}^^, ^1^171^^ 20% ^7>§l-5icf. 
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oi> o]^ ( ^ 4^6)1^ -Me)?} i^*D# ol-g-^-o.^, ^ £-*}*l]^ ^-f- 5E^r 

<92> <>*UH 2 ^12« 0 >^> 

<93> 0.125 rHiii, 0.014 g^ 97#^% 3fKh 0.5 g^ o] ^€ *U 

1.0 g^l ^ *)el€ SBA-151- ^3*1^. 

<94> ^i^^oii s^c*) aj^^ SBA-15-& 100 "C^l^i 6^1 ?i ^ #^X\ t}X| 160 

<95> 1.25 g^l ^rHS^i, 0.14 g ^ 97% 3KV ^ 5.0 gS] o]*} -g-^ 

A» 0.75 g^ TEOS, 0.25 g£] 10"3 M HC1 ^-g-^ ^ 0.75 g^l <*l| !?;■§--§• £ 

^-*1 ^ 40 °C<HH l -g-o> o_^^] ( ^^^> di^tMl* -g-^ B* 

<96> -g-cfl A ^ .g-ofl m ^ig-s}c$ ^12^^-1-* *\)^f>}%t}-. *H2^-§-°fl 1*1 

SBA-151- -S-^Al^tq-. 

<97> ^2^tM-°fl ^}<*l f"^3€ SBA-151- 100 TC^M 6*1 # ^2:^1 7l^L, cf^l 160 

"C*)H 6*m ^-o]- <i^^*Vcf. ol^Tll l^sl^ SBA-15^1 4*1 ^ ^112^^-1-^- ^ 

<98> ol^Tfl <gc^^1 SBA-151- 900 "C^l ^ 7} is}o\)*\ 2*12; ^<?> <£x\ ej^S^. 
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<99> <^o]^\ SBA-15* HF-H 2 0-EtOH ^ -g-^ (10% HF, 10% H 2 0 , 80% EtOH)«^] ^ 

^cf. ol JH^-^jzf-^aj 2^Veil ^^i}. c. S ^ ^>^1# 
100°Coll^ 127>1 # ^of 

<ioo> oj^Til ^a1<^1 23 ^ ^*HH rfl*> XRD sfl^^ £ 2A<^1 M-E^ifl^o.^, ^ 
<101> is. 2] 





(mVg) 


(< 80nm) 
(cm 3 /g) 


(l~80nm) 
(cm 3 /g) 


n l*1|7|-g^5| 
(< lnm) 
(cm 3 /g) 




(CMK-3) 


1480 


1.44 


0.99 


0.45 


0.31 


41 AM| 2 


1513 


1.56 


1.00 


0.56 


0.36 




2% 


8% 


1% 


24% 


20% 



<102> s 2<=H1 M-Bf\+ w>sf t^o], ^A]c^l 2 3 £-*}-*lH 9X°]*], OK-3°)] wl*>^, £. 

^ 2% ^7H>^A^, ^^^Mfe 8% ^7V^^O.^, f^7l^-3}^ 1% 
^7}^^ > u] *\)7}^Z\±r 3= 24% ^7}*}$X^ , D l^l7l^#^r 3= 20% 

<io3> £ 2A«1] l|e1-\+ t.}<4 ^ol ; 2 -£ e*H*i 3qH7> $X^. ^*H1 23 
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<104> o]s.-fEl, ^12^^-5. ^2:^ ^ £*HH Si^H, ^^]7l^ 

°1 ^7f£]^^ €^>M2f, ^^Rf ^£7} ^ $1 

<105> <^A]^ 3 o^^-g. ^nfl> 

<106> 2 <HH ^ l wl^^oll c^ofl H 2 PtCl 6 1.099 

1 ml 3] o}a\}^6\] ^-^4. $2] -g-oj}^ fe -g-*}^} l-^&^r ^ £ 

W^q-. 5~io ^ f^H ^-71 -g-?fl^. 7j^}$itK #2 

€ ^ #*fl« £7Wl ^60 °C5l -£-5^H cH Ti^^cf. ^-71 £7Hf 

7]S. #ofl ^Jl 10-g-# ^ *-§-7>^i# ^i^L t}-g- 200 

1- 10£ 250 °C ?W 2*1 # -fr^ltV cf-g- l^IE^rf. 

<io?> ol^^l Pt 4=-vl\ t ^°mcLsL ^^*V o}^.^ (ionomer) ^ IPA (isopropyl 

alcohol )S oj^^^l ^E^l;, i^eflol^ ^^ol^ $H p t 2} <#o] 3 m g/ C m 2 7}- 
S%i*> ^ l^elsH 7l]4iH.« *fl2:*V5a4. ^fl^^l^ ^^AS ^^fV p t Ru 
AV-g-*].^^, ^fl#*l^£r 8 mg/cnM 5>^cf. ^^ilj^ 

^a>^ afl^l ^^1151- A>-g-§>5t4. o]^7fl ^£ #3^*1 °fl 2M ilrJE^ Pfl^ 

<108> <UlJi7^ 1 7^1-^^ A]-g-> 
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<io9> ^ £-*Hl7> oy^d ^>-§-^ o]ia}(E-TEK)AV^ 

^V^^l- ^V-g-^H, ^^l^M 3 mg/cm 2 <?} 711^^1- *fl2:?V $Htt ^Hl 34 

<no> ^A]ofl 34 hIje^I is] tfl«H, 0.3 ^*1^°*HH^ ^ 

3* €4, ^*H1 3^ ^sL^l^r 112 mA/cm 2 ^ M-Bj-ifl^o.^, tilJUofl i°) 

<3JL*1*1^ 85 mA/cm 2 ^ ^^4. ^2fl^ ^-g- #nfl#*fl 

s ^)~§-*m ^^M) «1*H, -& ^4 ^ £*MII* ^>-§-^ ^-T-°n Sl^i, #"1)3 
£*v*fl^ ^/s&fe *H7l^ f/MS <r aZ4. 

<113> £ eJ-^. ^Hlfe £ ^ ^/SE^ Pl^7l^- 7}^^, # 

<114> ^ U^S] .gj^j.g. #nfl ^ o]^- <gJL^^]fe, ^EflS] ^Hj- ^ 

nfl^lS. A>-g-*V ^g-fofl tl)<5>C^ ^ ^ J^^g. ^^4. 
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1] 

(a) Ir^ftHr^ -S^r -S^Hl (mesoporous silica molecular sieve) 91 
(template) ^ 71^-ofl, i^tMl (silica oligomer), £E^b 

^^-i-^ ^ ofl^Aj-E]]^ 7 ^<^ (carrier) 1- i^Kr ^1"* 
Ir^ (impregnation) £r7l] ; 

(b) ^-71 ^ ifls] eH^^#€# f^H, a o v 7 ] -^o] 7l ^- tfl^ a o v 7 i 

(c) -*7l ^ vfl<^ ^^d^#^ I^^H (carbonizing) 

(d) ^71 ^ 4^a-3l», ^^n^-gr ^^5L -g-*fl*Kf -g-^^ 
^-7>^fl (mesoporous carbon molecular sieve) . 

[3^*§r 2] 

*fl 1 A oM ^*§-& MCM-48, KIT-1, MSU-1, SBA-1, SBA-3, SBA-15 £ 

SBA-16 ^°\)*\ ^S\^r ?A^r ^^SLS. f>\±r 
3] 

4 1 91°]*}, ^7) ift^)S] ^-3-^71-371^ 0.5 nm ifl*l 5 nm <?] 

3* IRJ o_S ^ « 0 >^. 
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4] 

5] 

*fl 4 *<H 5U°W, A oM ^r3j-#£r ttft, £ °)#^ ^ 

13^* 6] 

*fl 1 *oHl 5fl°H, AV 7 ] 7 fl^o^ ^ ojs.^ ^oflAi ^S)^ 

*fl 6 *<H1 5fl°H. ^§7411-^ (alcohols) 91 3# *fc= 

8] 

*ii 7 ^°\] 9x*\*\, ^7} ^^m^ oim#<y 3* ^^as *m 

I^t 1 * 91 

*fl 1 *<H1 5a°H, #7l ^ (acid) * 3 S^rRr 3* t}^ 

^ . 

10] 

*fl 9 Sl^H, ^-71 (acid) £ <£<±, ^ ojs.^ ^ 
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in 

*H 1 ^Hl 5^1, #7l (b)^l^, ^l-o] >8-7l 50 ifl*l 

12] 

*H 1 *J"°fl 5U°H, #71 (b)^l^, 

(b-1) ^"71 ^^-gr 50 xfl^l 150 ^JE^H l^t^^Hr ^1; £ 

(b-2) #7l 150 vfl^l 250 TC^ . £-H4M 22>$*ls|*fe i^V^r 3i 

[$^* 13] 

*n i %hi a^h, ^-71 (c)^i^, ^^#3 ^i*>ji 5d^r ^7i ^ 

400 vfl^l 1400 TC^ ^SHg-^HH "t^B^Rr #311- 3L^Rr f^^S 
*>fe ^ . 
[^^* 14] 

*H 13 %H1 &°H, ^"71 01^^71^ ^-g-^71, ^i^7l ^ l-%^7>^^- 
^7) Al^S)^ *}^r 

[^T^ 15] 

1 ^1 9X*)*\, ^7} (d)#74l^ ^Sl7V->^ -g-*0*Kr 
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16] 

*fl 1 &<>H, (c)#3l 3H, (a)#3l ^ (b)#3m 15} c) *JM^o.s 

17] 

( aa ) 4^o] ^^7l^ (mesopore) -4 ^7l^ ^^Rr ^^71^- 
(micropore) -=r (odered) Ir^t}^ -^?r ^7}*fl (mesoporous silica 

molecular sieve) 91 ^ (template) ^H^l^l, 

(carrier) # S^r^ ^U^^lTii: (impregnation) ^31; 

(bb) #7} ^<§3 BlAfl7l* vfls] #7l ^r^^l-^-a- f^H, ^71 ^g<S] ol^l 

71^ ^<hi ^-71 ^^d^-i-^^ <§^*Kr #31; 

(cc) #7] #^7l^-ofl, ^b}?} (silica oligomer), ^ ^ & 

9Xt: fh^-fr-^*^ fe^^-l-^ ^ ^^l^VEflo] (carrier) # ■ 

^l2^^-#^- ^ (impregnation) *>fe #711;' 

(dd) ^>7l ^^71^ ^2) # 7 ] ^^#3* , ^"71 

7)^ lfl<*|] #7} ^dt^^"#^^ ^SRr ^1; 

(ee) -S-71 tfl^ t^-ii^M <l£-*fl*H W (carbonizing) 

#7)1; 

(ff) ^"71 ^ ^ ^e)?} ^^Kbi- -id^3-^S -§-*fl*Rr -g-^S 
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3r*rXl (mesoporous carbon molecular sieve) ^1 X]2: . 

is] 

X] 17 %H1 Si^i, A J"7l ^^^r SBA-15 ^ SBA-16 f^H -H^tt ^.^Al 
19] 

Xl 17 ^Hl Xl2^# dti^^l^ ^^<yx>37l^ 0.5 nm vfl 

*1 5 nm <>1*K1 ^-ir W^^-S. f>}±= W$ . 
20] 

*fl 17 %H1 ^^^i, XU^t# ^ Xl2^-§- Ur^-id^^ ^^-#^1 ^-t- 

21] 

XI 20 %H1 &<H*I , #71 ^ ols-o^ ^ofl^ ^ 

22] 

XI 17 *<H1 5£<X*I, XU^# ^ Xl2^# ^Z)°\±r ^ ojs. 

23] 

XI 22 %H1 5a<X^, <£#X1#^ (alcohols) 91 ^SLS. 
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24] 

25] 

*fl 17 Sa°H, ^ll-SW ^ afl2£W£ ^ (acid) ^ c| ^ ^ 

[^^3- 26] 

*fl 25 *<H1 9X°)*\, # (acid) ^ <gA>, ^a> j ^xv, ^ o]i-^ ^ 
[^t 1 * 27] 

*fl 17 &<>H, (bb)^Tfl^, ^|1-£M<>1 ^€ -S-71 50 vfl*l 250 °C 

28] 

*fl 17 *cM Si<H-H, ^71 (bb)^Tfl^, 

(bb-1) ^l^W^l ^€ ^"71 50 150 ^i^i l^^e)sr> 

#31; g 

(bb-2) #7l ^r^j-i: 150 vfl*] 250 °C$] 2 *}<l*i 5l*Kr ^7fl# S^fe 

I^t 1 -* 29] 

*fl 17 %H1 Si^H, (dd)^l^, ^2-&^€-<>l tfr^Q ^-7} 50 vfl*| 250 °C 

^ &5.<%*\ 1*13SRr ^)Mr X^Kr ?A^r IR! ^ . 
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30] 

(dd-1) ^12^^-1-01 #7l ^^-i- 50 ifl^l 150 °C$\ ^rS-^H 1^>1^^*> 

#31; 

(dd-2) #7l 150 ^fl*l 250 °C^1 £r£<HH 2*V<1*1 3 Ifsf^ 

[^^*o> 31] 

400 vfl^l MOO °C21 wl^^7loH^ <g*1e)SHr #7111- i^Rr ^-g- ^ o. 
[^t 1 * 32] 

33] 

^ 17 %H1 fl<>H, #71 (fO^l^l ^B^Khg: ^3-2-3. -g-*l]SHr -8-<^ 
[^^%l 34] 

*)1 17 *<M1 $a°H, (ee)^Tfl ^1, (cc)^Tll * (dd)^r^# ls| ^ o. 
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35] 

cm 3 /g oltfolji, n]^l7l^ 35% °ltf<a e}-^ . 

36] 

[$^* 37] 

"IN &°H, 

$7} #nfl^l^ *fl 35 tg- *fl 36 %H1 tc}-=. ^ ^lo S ^> 

38] 
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